Extracellular nucleotides potentiate the cytosolic Ca2+, but not cyclic adenosine 3', 5'-monophosphate response to parathyroid hormone in rat osteoblastic cells.
Binding to PTH to its cell surface receptor activates both adenylyl cyclase and phospholipase-C, leading to elevation of cytosolic cAMP and free Ca2+. We have shown previously that extracellular nucleotides interact with P2U and P2Y subtypes of purinoceptor on osteoblastic cells, both linked to Ca2+ mobilization. In the present study, we investigated possible interactions between nucleotide and PTH signaling pathways in osteoblastic cells. The cytosolic free Ca2+ concentration ([Ca2+]i) of UMR-106 osteoblastic cells was monitored by fluorescence spectrophotometry. PTH (0.01-1 microM; bovine 1-84 or human 1-34) induced a small transient elevation of [Ca2+]i, lasting less than 1 min. A number of nucleotides, including ATP, UTP, and UDP, induced transient elevation of [Ca2+]i and potentiated the subsequent Ca2+ response to PTH. Of the nucleotides tested, UDP was the most effective at potentiating the PTH-induced Ca2+ transient. Treatment of cells with UDP (100 microM for 2.5 min), but not inorganic phosphate or uridine, reversibly potentiated the Ca2+ response to PTH (0.1 microM) by 11 +/- 2-fold (mean +/- SEM; n = 39). In contrast, UDP did not affect the cAMP response to PTH, indicating a selective action on Ca2+ signaling. Potentiation of the Ca2+ signal was still observed in the absence of extracellular Ca2+, establishing that nucleotides enhance PTH-induced release of Ca2+ from intracellular stores. Studies using selective purinoceptor agonists suggest that potentiation of PTH signaling is mediated by the P2U receptor subtype. In vivo, nucleotides released during trauma or inflammation may modulate PTH-induced Ca2+ signaling in osteoblasts.